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Dr.
A. H. Galley said that neither Mr. Peel nor he claimed to have participated in the inception of continuous caudal analgesia, although they were probably the first to have employed the technique in the British Isles,
The investigation had been conducted in the Obstetric Department of King's College Hospital, London, with a view to ascertaining: (1) Any difficulties associated with the technique, the efficiency of the analgesia, and whether there were any untoward sequelee.
(2) 'Whether caudal analgesia modified the normal course of labour, and if so, whether such modification was in any way detrimental to the welfare of the mother, the fcetus, or both.
It was hoped to encourage informed criticism upon the subject, anid, perhaps, to stimulate others to try the method for themselves, and thus widen the scope of the investigation.
ANATOTMICAL CONSIDERATIONS
Dr. Galley reminded his listeners of the innervation of the utertLIs and birthi canal, a study of which revealed that the pain of uterine contractions was experienced via the sympathetic system, and that a spinal nerve-root block up to and including the 10th dorsal segment would eliminate all painful sensations associated with parturition. It might also augment cervical dilatation by paralysing the motor pathway to the cervix uiteri, a possibility which appeared to be borne out in practice. A block reaching higher than D. 10 must be avoided, as it affected the sympathetic motor fibres supplving the upper segment, thereby diminishing the force of uterine contractions.
The extradural space surrouinded the dural sac from the foramen magnum above to the sacral hiatus below, and was divided into two portions. The upper, or peridural, space was a potential cleft, but the lower, or epidural, space occupied the major portioll of the sacral, or caudal, canal; the two were continuous. The dura terminated at the level of the 2nd sacral bony segment, and the rest of the epidural space was occupied by elements of the cauda equina, a venous plexus, and areolar tissue; sheaths of dura occasionally accompanied individual equinal nerve bundles, and might be pierced by a needle at a level considerably lower than the position of normal termination of the dural sac. This was rare but must be remembered.
The sacral hiatus, which gave access to the epidural space, was situated at the lower end of the dorsum of the sacrum, was covered by a membrane called the sacro-coccygeal ligament, and sandwiched between two bonv prominences known as the sacral cornua. Both the hiatus and the'two sentinel sacral cornua were very variable in size, and when it was recollected that superimposed upon this unpredictable anatomv was a varving thickness of the fat of pregnanicy, it was obvious that the technique might at times. present considerable difficulty.
TECHNIQUE
The object of caudal analgesia was to introduce an analgesic solution into the epidural space in such quantitv that it would force its way up into the peridural space to the level of the 10th dorsal roots; all roots traversing these two spaces below this level would then be blocked. In continuous caudal analgesia, an innovation introduced by Hingson and Edwards, the needle was kept in situ within the epidural space, and additional doses injected from time to time in order to maintain an unbroken analgesia.
Dr. Galley proceeded to describe the technique of introducing the caudal needle (this technique is described in "Recent Advances in Anaesthesia and Analgesia", by C. Langton Hewer, Fifth Edn., p. 175). A lumbar-puncture type of needle of semi-malleable texture was considered the most safe. In order to avoid undue disturbance during delivery, the left lateral position had been emploved while inserting the needle, and during analgesia.
The following points had emerged during the investigation: Excessive infiltration of the skin and underlying tissues prior to insertion of the lneedle obliterated the anatomical landmarks and made it difficult to discover the sacral hiatus. If the needle were swung too far round after passing throuigh the skin it might skid on to the dorsum of the Section of Obstetrics and Gyncecology 681 sacrum; the most common reason for failure to' produce analgesia. Pressure over the skin wheal, while trving to introduce the needle-tip into the sacral hiatus, was often very efficacious. While performing the aspiration test in order to ensure that the needletip did not pierce the dural sac, or lie in the lumen of a blood-vessel, it was as well to introduce a minim or two of fluid before aspirating, in case the tip were clogged with a plug of tissue.
Once the needle was in position the course of analgesia could be divided into three: the precautionary dose, the main dose, and the topping-up doses. The precautionary dose was 8 c.c. of metycaine 1½/2% in saline, after which the administrator miust wait for ten minutes to make sure that spinal analgesia did not occur, due to the needle piercing the dural sac. In the speaker's modest experience, no signs of analgesia had ever materialized after this injection if the needle were in the epidural position; should suclh signs occur, the injection should be assumed to be intradural ("spinal') and the method abandoned. In successful techniques (analgesia not having supervened) the precautionary dose should be followed bv the main injection of 30 c.c.; disappearance of labour pains (as distinct from uterine contractions) should then follow in from fifteen to twenty-five minutes. Occasionally, islands of pain remained in such places as the uppermost thigh: very occasionally analgesia was more marked on the dependent side; this could be remedied by turning the patient on to the other side and adding 20 c.c. The effect of the main injection varied, and lasted for anything from forty to eighty minutes, so that it was advisable to administer topping-up doses every forty-five minutes; these were best limited to 20 c.c. Metycaine 1 %2% solution had proved much more effective than procaine ("novocain", "planocaine") up to strengths of 2%. Metycaine was obtainable in powder form, and could be made up in any hospital dispensary, autoclaving the resultant solution in the usual manner. APPARATUS Dr. Galley then described the various forms of apparatus that had been tried during the investigation. The injections could be made quite simply by connecting the syringe directly to the needle. There was a great deal to be said, however, for a system of remote control, allowing the analgesic solution to be sucked from a reservoir into the syringe, and diverting it, via the medium of a valve, along a length of tubing attached at its far end to the needle. Recently Messrs. Eli Lilly & Co. had kindly obtained a replica of the latest apparatus made for Drs. Hingson and Edwards by Becton, Dickinson & Co., of Rutherford, N.J., U.S.A. This consisted of the famous Luer-Lok syringe, valve, and needles, and the latest malleable caudal needle. The needle could be straightened after uise by rolling it between the finger-tips and any hard, flat, surface; and the malleability greatly reduced the risk of fracture.
It had been found that larger volumes of analgesic solutions were reqtuired to produce skin analgesia than to ensure sympathetic block; for'instance in Cxsarean section following trial labour, labour pains were obtunded at a point when analgesia had barely reached the pubis, and even when the required sensory block was effected, the motor block was minimal. Such a difference in the sensitivity of the various components of the nervous system to analgesic drugs was well recognized in spinal anialgesia (intradural block), but the effect was much more telescoped and therefore less obvious. Metycaine 1 % had been employed to minimize the likelihood of precipitating toxic symptoms with the large volumes used. The precautionary dose was raised to 10 c.c., the main dose to 40 c.c., and topping-up dose of 30 c.c. given every ten or fifteen minutes until analgesia (to pain, not touch!) reached the desired height. The method was time-consuming, but had been employed successfully in cases of heart failure and diabetes.
PITFALLS AND DIFFICULTIES
The surface markings associated with caudal analgesia wvere sometimes obscure, especially in the obese. The technique suffered greatly from the lack of any positive indication that the needle was correctly placed; one missed, for example, the appearance of C.S.F. as in a successful lumbar puncture. Once pierced, the dura must be considered able to admit any quantity of fluid introduced into the epidural space, thereby producing spinal analgesia. In one such case the speaker had proceeded cautiously, and produced analgesia up to a height of D.8, with as low a volume as 11 c.c. metycaine 1 %, even after the needle had been withdrawn nearlv % in., and an aspiration test had proved negative! 682 Proceedings of the Royal Society of Medicine 40 Had the 90 to 130 c.c., ustually required in caudal analgesia, been introduced disaster might well have supervened'
The needle might easilv slip to one or other side of the root of the coccyx, or even traverse the sacro-coccygeal joint space, to burrow amid the perirectal tissues. If withdrawn and reinserted, the needle might carry infection with it. Beginners were apt to prod about unnecessarily and devitalize the tissues in the adjacent area; this occasionally produced a shallow skin necrosis resembling a miniature bed-sore, which usually appeared within forty-eight hours of injury; it had always responded to treatment with sterile talc and spirit. In one unfortunate case, a buttock abscess had developed three weeks after an unsuccessful administration, but it was not certain whether this was caused by a breakdown in the aseptic technique, or to the pointing of a pelvic cellulitis consequent upon a severe tear in the posterior vaginal wall which had been overlooked by the houseofficer conducting the delivery. Opinions were still divided upon the causation.
CONCLUSION
Dr. Galley concluded by saying that both Mr. Peel and he felt certain that failure to produce analgesia was due to faulty technique: all failures submitted to X-ray had been found to have the needle misplaced. Successful analgesia was usually complete, and far superior to anvthing as yet employed in obstetrics. The technique was probably more difficult than lumbar puncture, but as with most skilful procedures, practice and perseverance had been attended with an iiicreasing measure of success; the fact that there had been ten failures in the first thirty cases, and onlv two in the next thirty, suggested that their technique was improving.
Mr. Peel said that in order to gaini experience in the techniquie and learn more about this method of analgesia they employed it for cases where the analgesic effect would only be required for a relatively short time, and accordingly started by using the method for Casarean section and for the relief of l)ain during the second stage of labour.
The first group comprised the bulk of the cases where caudal analgesia had been given primarily for the relief of pain. There were 39 sutch cases-23 of them primigravidx, 16 multigravidae. The effects of a successftul caudal analgesic on the course of labour were as follows: Usually within ten to fifteen minutes the pain was completely relieved. The patient, having been in distress with each uterine contraction, became relieved of all pain. When the effects of the analgesic had become fuilly manifested the contintuance of uterine contractions could only be appreciated by palpating the uterus. Sometimes the patient was conscious of a conltraction; she felt a sernsation of movement in the front of the abdomen, btut in a large number of cases she had been unaware even of such a disturbance. Usually the relief of pain manifested itself first. After this cutaneous analgesia gradually developed commencing in the perianal skin. The anus and perineum slowly became lax and patulous as well as analgesic. Rectal examination was rendered easy and painless. This laxitv of the soft tissues wvas very characteristic. One of the earliest signs that the caudal injection wvas working had often been the involuntarv escape of small amounts of fwecal material or residuial enema fluid from the anus.
Gradually the patient experienced a sensation of numbness in the legs, although usually she retained the capacity to move them.
When the injection was given after the second stage had become established, the patient, usually tired after the first stage, welcomed the relief to such an extent that she ceased to be at all co-operative. She had to be told literally when a contraction occurred and encouraged to bear down. The word "pain" had to disappear from their obstetric vocabulary. The weakness of caudal analgesia at once became apparent when employed deliberately and merely for the second stage of labour. The patient lost all desire or inclination to push, and when made to do so her efferts -were undoubtedly not so efficacious. This had mattered little in the case of the multipara and all but two delivered themselves spontaneously. The ease with which the child almost glided out was sometimes quiite remarkable, the tissues unfolding and stretching very easily. However, in the case of the patient having her first experience of labour, the voluntary muscular efforts were not as good as the involuntary bearing down in unrelieved labour. Forceps had consequentlv been necessary-on some occasions.
The extreme laxity of the soft tissues made a low forceps extremely easy. The incidence of perineal tears was low, and they were much easier to repair because the tissues were so lax and the bleeding so much less.
Caudal analgesia was next used during the first stage. In 21 cases they had started when the dilatation of the cervix was from one shilling to half a crown. The effects Section of Obstetrics and Gynacology 683 during the first stage had becniuniformly excellent, excluding 3 cases wvhere the needle had failed to enter the sacral canal. The patient might fall asleep especially if she had been given a very mild sedative. There was apparently acceleration of the first stage of labour. In all cases where good regular contractions had become established before the insertion of the needle completion of dilatation had occurred very quickly. In one case there was no dilatation of the cervix during four hours in spite of the presence of good contractions, the os remaining at one finger dilatation. Following the commencement of caudal analgesia the first stage completed itself in rather less than five hours. A caudal block might prove to be the best treatment for this type of case whatever its future might be for other purposes.
Mr. Peel wvent on to say that, therefore, it was obvious that the first stage of labour proceeded normally in every respect. The cervix, so soft and patulous, seemed to melt away very quickly in the hour or two before dilatation: the stage of labour which was most difficult to relieve bv any other method. However, anart from some rectal pressure during a contraction, the typical physical signs which manifested themselves at the onset of the second stage were somcwhat obscured. The membranes seldom ruptured spontaneously, and ftull dilatation frequentlv cotld only be diagnosed by rectal or vaginal examination.
All sedative drugs emploved for the xelief of pain had the following points in commonl: They all diminished the force of uterinie contractions and slowed downi labour; they were all potentially dangerous for the baby; they all increasedl the risk of post-partum ha2morrhage and increased the incidence of forceps delis-cry in the seconid stage, and finally gacve only a very partial relief to pain. In successful caudal analgesia the pains of labouir were not only relieved but abolished.
There were 11 cases in which it had been impossible to insert the needle ilnto the sacral canal. However, MNr. Peel said,, their technique was improving. In-a few cases the needle having been inserted, the initial injections had brought complete relief from pain but further injections had less and less effect whilst the cutaneouis analgesia had persisted as well as the laxity of the perineum and pelvic floor. As a result the forceps were applied without pain, although the patient was still feeling some considerable pain with each uiterinc contraction. It wvas possible that as the force of the uterine contractions became stronger, the injected fluid did not difflse upwards in stufficient concentration completely to knock out the ncrve roots originating in the lower dorsal segment. Apart from these two or three cases they had had complete success in the first stage of labouLr. Thev intendled to limit the use of caudal analgesia during the first stage of labour to cases that were obstetrically normal until further experience wvas gained.
In the case of the multigravidie the analgesia might be carried out during the second(I stage when a spontaneous delivery could be anticipated. In the case of the primigravid'. however, it seemed that the. degree of analgesia shoul(d be lessened so that the patient cotldc co-operate in helping to deliver the baby herself. There was no tiredhess, weariness or -xhaustion bv the time the second stage was reache(l. If it were exPlained to the patient what she had to do during the second stage, she would be in a far better mental an(d physical condition when the contractionis were allowed to become painful again. If for pLirely obstetric reasons forceps became necessarv, then a further inj.ection would abolish pain and produce analgesia sufficient to enable forceps to be applied.
Caudal analgesia seemed to have ne ill-effects on the baby. In all the cases, witlh three exceptions, the baby cried spontaneously and immediately. The three stillbirths ha(d all been due to obstetric reasons, and could not be attributed to the catidal injection.
Of the third stage of labour, M1r. Peel said that while analgesic drugs and general anxsthetics all predispose to a more free loss of blood, every single third stage with caudal analgesia had been completed vitli minimal blood loss an(d with fewver perineal lacerations to repair.
CAUDAL ANALGESIA FOR FORCEPS DELIVERY The majority of primigravide who had received caudal analgesia for the relief of pain in the second stage had to be delivered by forceps which wvas obviously a disadvantage, although the forceps delivery itself Nwas verv easy. But it occurred to 'Mr. Peel that a very definite place could be found for caudal analgesia in cases Nr here other methods had been employed for relieving pain in the first and second stage, and yet forceps had become necessary. The commonest indications were uterine inertia, occipito-posterior position of the occiput and slight degree of contraction of the pelvis. Caudal analgesia was ideal for such cases. Relaxation of the pelvic floor and perineum made rotation, if necessary, Proceedings of the Royal Society oJf Medctne 4;r easier, as well as the application of forceps. A similar degree of relaxation using general anesthesia could only be attained by inducing a depth of ancesthesia that would add to the shock and at the same time diminish the force of uterine contractions. With general aneesthesia post-partum h.iemorrhage was a common sequence. With caudal analgesia the force of the uterine contractions was not further reduced and this risk of post-partum haemorrhage was minimized. Anesthetic dangers to the baby were avoided. Their results in employing caudal analgesics this way had been most impressive. Usually a single injection of 40 c.c. of metycaine had given the necessarv analgesic effect in their cases, although if the needle were left in situ, an additional 20 c.c. might be injected immediately before the application.
Mr. Peel had not yet conducted a breech delivery under caudal analgesia, but there should be no contra-indication to its use. It was cldarly not a good method to employ for such intra-uterine manipulations as internal or bipolar version.
CAUDAL ANALGESIA FOR CAESAREAN SECTION
Their experience with caudal analgesia employed for Caosarean section had been on the whole satisfactorv apart from a few failures due to failure in technique. Of late years many obstetricians avoided general anazsthesia for this operation-using instead local analgesia or spinal anesthesia. The advantages of caudal analgesia compared with local analgesia were: The injection of a large quantity of fluid at the local operation site was avoided; the degree of pain relief was much more complete; stretching of the parietal peritoneum, which was frequently painful when local analgesia was employed, was quite free from pain. Further, caudal analgesia could be employed when Casarean section became necessary at the end of a trial labour. Local analgesia was unsuitable for such cases. Caudal analgesia abolished the pain without interfering with the contractions.
Spinal an.esthesia carried with it certain well-known disadvantages and dangers (spinal headache, 6th nerve palsv, meningitis and occasional residual pareses), especially when employed for Caesarean section. Caudal analgesia acted as a regional block and as such it was definitely superior in its results to purely local analgesia. CONCLUSIONS From their experience, Dr. Galley and Mr. Peel both thought caudal analgesia the best method of producing analgesia for the performance of Qaesarean section and for forceps deliveries; that it was an unqualified success in relieving the pains of labour in the multigravidae throughout labour; but in the primigravidoe a modification in technique must be established before it could be accepted as the ideal way of relieving pain during the second stage. Its disadvantages were threefold: First, a difficult technique; secondly, a considerable call on the time and patience of the obstetrician or anaesthetist or both; thirdly, some patients were psychologically unsuited to any form of local or regional analgesia. They extended their thanks to Messrs. Eli Lilly & Co. for the loan of the apparatus; to Sister Alison and Sister Freda at King's College Hospital for their co-operation and help; to Miss I. C. Barne, their Registrar for her assistance on many occasions, and to Mr. Gilliatt for his interest and encouragement.
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